Web frameworks are the de facto way to build web-enabled applications. Stack Overflow, being one of the leading question answering sites available, has become a helpful resource in numerous software engineering research. In this paper, we present a study of common challenges and issues among developers of two major web frameworks namely Laravel and Django by mining questions asked on Stack Overflow. We extracted the issues that the developers are most concerned about. We sorted these issues by popularity and difficulty metrics and observed the contrasting nature of difficulty and popularity. We also noted an exception that installation is a popular issue over both the frameworks and simultaneously it is also difficult to resolve. Besides, we found that about 50% issues are common over both the frameworks. Our findings would help the framework developers to understand better the need of the framework users by focusing most difficult and the most popular issues.
INTRODUCTION
Web development is a term comprised of developing websites, web services, and web application. In recent years, web applications require aesthetic representation as well as an efficient interaction between users and websites, leading to more complexity. According to Hevner et al. (Hevner et al., 2007) , currently web engineers face three intractable problems: domain/system complexity, increased development time and cost. Web developers feel the need for modularization of concerns to accommodate big and complex applications (Ginige, 1998) . Web frameworks help developers in this task by bringing a standard way to develop and implement web applications. These frameworks often help to decouple the logic portion from the view portion, namely implementing the Model-View-Controller(MVC) pattern. Moreover, frameworks enable developers to reuse design and implementation by combining the procedures of necessary tasks. According to J. Carlos et al. (Fernández-Conde and González-Calero, 2002) these frameworks have a positive effect on the project with shortened development time, reduced complexity, increased productivity, extensibility, and reliability.
Since the first appearance in the late 1990s, more than 5,000 frameworks have been released (Github, 2018d) . While using these frameworks for creating web applications, developers often find themselves grounded with various problems. Developers often post questions in Stack Overflow (Exchange, 2017a) , part of the Stack Exchange platform, to seek help and guidance. According to Mamykina et al. (Mamykina et al., 2011) Stack Overflow is larger than any other social Q&A forum or programming forum. Therefore, a thorough analysis of its posts can help us understand the problems faced by the web framework developers.
Created in 2008 by Jeff Atwood and Joel Spolsky, Stack Overflow is the flagship site of the Stack Exchange Network. It features questions and answers on a wide range of topics regarding computer programming and related technologies. The huge amount of web framework related posts in Stack Overflow shows the importance of studies related to the problems faced by web framework developers. In Figure 1 , we have presented a graph with the percentage of posts related to eleven popular frameworks. Together these eleven frameworks measure up to more than 15% of the total questions on Stack Overflow each month in 2017.
We used Stack Overflow data dump (Exchange, 2017a) to explore the issues of web frameworks that developers face.
We picked two web frameworks, Laravel, and Django for our analysis. The reason behind choosing Laravel and Django is that both are very popular but not well studied, unlike Javascript frameworks. Whereas Laravel and Django together have a little over 45,000 stars on their GitHub repository (Github, 2018b) (Github, 2018a) , one Javascript framework, vuejs, alone has bagged over 95,000 stars on its GitHub repository (Github, 2018c) . There is also the fact that searching with keyword "javascript" in (DBLP, 1993) shows 784 matches whereas "django" keyword produces 34 results (24 of which belongs to author "Django Armstrong") and "laravel" keyword produces two results.
For studying the two frameworks, we extracted contents from all the related questions. We used them to train our model in MALLET topic modeling tool (MALLET, 2017) . We extracted the appropriate, relevant topics of each question by Latent Dirichlet Allocation(LDA). Once we were able to extract the individual topic of each question, we started to answer our research questions.
RQ1
What are the issues users of these two framework face? RQ2 What are the most popular issues asked by developers of these two frameworks? RQ3 Which issues of these two frameworks are the most difficult? RQ4 Are the issues of these two frameworks different?
From our experiment, we found 18 issues for Laravel and 20 issues of Django; faced by the developers. We sorted these issues by different metrics and ranked them based on their popularity and difficulty. We observed the contrasting nature of difficulty and popularity. We also noted an exception that installation is a popular issue over both the frameworks and simultaneously, it is also difficult to resolve. Also, we found that about 50% issues are common over both the frameworks. Our findings can help the developers of the frameworks to better understand the need of the users. They can categorize the needs of users to focus on the most difficult and the most popular issues. They can also find similar issues in multiple frameworks those require major improvement.
The rest of this paper is organized as follows. The next section reviews the related works. The methods for data collection, operationalization and analysis are presented next. This is followed by our findings and related discussions. The paper concludes by highlighting possible future extensions of our work.
BACKGROUND AND RELATED WORKS
Laravel is an MVC framework for PHP web language, released in 2011. Olanrewaju et al. (Olanrewaju et al., 2015) 
Related Work
We looked into works which discuss the issues that the developers face while using web frameworks. We also went through several types of research for better understanding the issues and trends among developers from the empirical analysis of Stack Overflow data. The empirical studies using Stack Overflow data is now one of the growing trends of empirical software engineering. Several papers using Stack Overflow data has been presented. Some of them use the data to present behavioral research question about the Stack Overflow users. Others use topic modeling to categorize the discussions in the posts.
Allamanis et al. (Allamanis and Sutton, 2013) applied topic modeling on Stack Overflow questions. After associating them with programming concepts, they found that certain types of questions are associated with specific programming concepts. Treude et al. (Treude et al., 2011) analyzed data from Stack Overflow to categorize the kinds of questions that are asked and found that Q&A websites are particularly effective in code reviews and conceptual questions. Mamykina et al. (Mamykina et al., 2011) took the design lessons from Stack Overflow and found that the success of Stack Overflow is because of the quickness of a question getting answered. They also found that the high visibility and daily involvement of the design team of Stack Overflow help increase Stack Overflow's popularity. Barua et al. (Barua et al., 2014) aimed to analyze the actual textual content of Stack Overflow to help the software engineering community to better understand the thoughts and needs of developers. They found that the topics of interest to developers range widely from jobs to version control systems to C# syntax. They dictated that the topics gaining the most popularity over time are web development, mobile applications, Git and MySQL. Li et al. (Li et al., 2013) performed an empirical study with 24 developers to understand the needs and challenges developers face during the development phase. Beyer et al. (Beyer and Pinzger, 2014) manually analyzed 450 Android related posts to determine common problems developers face. Rosen et al. (Rosen and Shihab, 2016) analyzed Stack Overflow data to determine what mobile developers ask about by using LDA-based topic models. They also determined what popular mobile-related issues are the most difficult, explore platform-specific issues, and investigated the types of questions mobile developers ask. Bajaj et al. (Bajaj et al., 2014) presented a study of common challenges and misconceptions among web developers by mining-related questions about clientside code, written in JavaScript, HTML, and CSS asked on Stack Overflow. They used unsupervised learning to categorize the mined questions and defined a ranking algorithm to rank all the Stack Overflow questions based on their importance.
The related works for this topic revolve around the empirical use of Stack Overflow data to determine the issues developers face, trends of asked topics and behavior by the users. These tasks require textual content analyzing which is done mostly with topic modeling studies. Though several empirical studies have been done with the Stack Overflow data, none have tried to determine the specific issues faced by web framework users. We aim to fill that void by looking into the framework related posts and bringing out the issues developers face.
METHODOLOGY 3.1 Data Extraction
The data dump of Stack Overflow contains all the data of the website in XML form. We obtained the data dump of August 2016. Among the XML files residing in the dump, we used only the files relevant with our purpose, namely posts.xml, tags.xml and users.xml. We ran a script to extract these XML files to corresponding MySQL database tables. The database schema of stack exchange files is available in this link (Meta, 2017) .
Data Processing
Having built our database, we focused on retrieving the Laravel and Django related questions from the Post After that, we targeted on extracting the body of each question and preparing them for textual analysis using topic modeling. The bodies can contain HTML tags and several unwanted strings. We trimmed out the HTML tags and unwanted strings from the bodies. Then, we created separate files for each body and kept them in a directory. These files will represent a corpus of documents to be used in topic modeling.
Topic Modeling using LDA
Inference of topics from a corpus of documents is performed by Latent Dirichlet Allocation (LDA). According to the LDA model, each document contains a mixture of topics. Topics are also allowed to exist across several documents. So it is easy to discover themes and ideas that represents all the documents as a whole (Rosen and Shihab, 2016) .
To perform topic modeling, we used MALLET version 2.0. It is a Java-based package for statistical natural language processing, document classification, clustering, topic modeling, information extraction, and other machine learning applications to text (MALLET, 2017) . The MALLET topic modeling tool uses LDA.
Running MALLET on a corpus requires two hyperparameters; namely: topic numbers and words per topic. After assembling our data, we ran the MAL-LET tool with different combinations of these hyperparameters. We performed the experiment with 20 topics and 10 words per topic, 20 topic and 20 words per topic, 50 topics and 20 words per topic. After each run, We manually checked the words in each topic and through consensus, we concluded that the result found with 50 topics and 20 words per topic captures the theme of data better than the others. So we retained 50 topics and 20 words per topic as our final hyperparameters. The output is distributed among two files. One, namely "key.txt", contains word sets of each topic along with their Dirichlet parameters. The second file, namely "composition.txt", contains Having analyzed the words for each topic, we noticed that some of the word sets are similar in meaning. So we merged word sets conveying similar meaning and named the topics manually. Through this merging process, we obtained 18 topics for Laravel and 20 topics for Django. Thus we obtain the answer to our first research question, the issues users of these two frameworks face.
The naming of the topics was performed through consensus among the authors and the peers. A few samples of the naming and merging process have been shown in 1 and 2. The full list could not be tabulated here due to space constraints. The complete list can be viewed in (Authors, 2018b) and (Authors, 2018a) . In both of the frameworks, we named a topic as "General Issue", which contains words which could not be classified to any specific topic. However, the human consensus is error prone. The naming and merging process of the topics may vary depending on the perspectives of developers. We are not claiming it to be anything concrete.
Finding Popular and Difficult Issues
With our topics identified by human understandable names, we focused on answering our research questions. To answer our first research questions, we calculated the most dominant topics of each post with the help of the composition file generated by MALLET. Next, We calculated total questions and total views for each topics using these posts where that particular topic is dominant. Then we sorted the topics by view per question ratio. Naturally, the topic that has the most view per question is more popular.
To answer our third research questions, we determined the difficulty level of each topic by associating with it the mean and median duration in minutes of getting an accepted answer after a related question is posted. We ranked the topics by median time as according to Rosen et al. (Rosen and Shihab, 2016 ) the mean is likely to be skewed by long latency responses.
Finding Common Issues
For answering our final research questions, we manually checked the two sets of topics: The first set being the topics generated from Laravel (L) related posts and the second set being the topics generated from Django related posts (D). Using these sets, we obtained three other sets as follows:
• L − D (Issues only faced by users using Laravel Framework)
• L ∩ D (Issues those are common for both users of Laravel and Django)
• D − L (Issues only faced by users using Django Framework) 
FINDINGS

Evolution of Framework Related Posts
We looked into the trend of Laravel and Django related question in Stack Overflow quantitatively. First, we measured the percentage of Laravel related post to total post in each year. We measured the same for Django related post. The public data dump we used for topic modeling had was updated until August 2016. But for the trend of the Laravel and Django related post, we used the Stack Exchange Data Explorer (Exchange, 2017b) which enabled us to run queries online with the latest Stack Overflow data. The trend is presented in Figure 2 .
RQ1
To answer our first research questions, we analyzed the word sets generated by mallets and manually provided understandable human names for the topics. The naming was done with consensus among peers proficient in these two frameworks. The topics for Laravel framework were named as Authentication, API, Date, Database, Documentation, Form, Image, Installation, General Issue, Language, MVC, Application, Session, Syntax, Transaction, Unit Testing, Elixir, and View. Similarly, the topics for Django framework were identified by the following names: Admin, API, App, Authentication, Cross-Site Request Forgery, Documentation, Encoding, File Upload, Form, General Issue, Installation, Localization, Migration, Model, Pep, Query, Server, Template, Unit Testing and View. Collectively, these are the issues that developers of these web frameworks face.
RQ2
Having named the topics, we attempted to rank them by popularity. For that purpose, we calculated the total number of questions and total views for each topic. The ratio of view count by the number of question for each topic has been taken as the ranking metric for popularity. Table 3 presents the popular topics for each framework, sorted from most popular to least popular. From this table, it is evident that installation is a major issue over both the frameworks. Installation is the first step of adopting a framework. Laravel has several installation alternatives which may get confusing for beginners. Django users also face trouble with installation. So it is no wonder that it is one of General-Issues Encoding the most popular issues for both the frameworks. Among other issues of Laravel, we can infer from the table that the framework is lacking in quality documentation or tutorial for new users. Moreover, the changes between the version which are continuously rolling for the betterment of the framework also create confusion among the users. The beginners often find Laravel framework as their first MVC pattern framework and need to understand its underlying meaning and implementation. So it is one of the most popular topics with the highest number of question.
Similarly, we can infer that topics related to JSON encoding, deployment and proper installment of a server along with its possible errors and bugs are the most popular topics related to Django framework.
RQ3
To answer our next research question, we attempted to determine the difficulty level of the topics by associating with it the mean and median duration in minutes of getting an accepted answer and ranking the topics by median time. The topics for each of the framework are presented in Table 4 , sorted by their difficulty measurements.
An interesting observation from the difficulty ranking of the frameworks is the contrasting nature of difficulty and popularity. More formally, Issues with less popularity are difficult, which is somewhat intuitive. For example, the top two difficult issues of Laravel are Unit Testing and Elixir which are also among the least three popular issues of Laravel. The similar phenomenon can also be observed in case of Django.
Another important finding by observing the two tables is that issues related to installation are popular as well as difficult to answer. This somewhat indicates that, regardless of any framework, users face problems while installation and the problems are also difficult to resolve. This denotes lack of well-documented installation guideline or confusing installation process for both the frameworks.
RQ4
Having observed all the issues for both of the frameworks, we separated the issues in 3 columns as shown in Table 5 . We find that about 50% of the issues are common in both frameworks and the other 50% spans over the unique issues for individual frameworks.
CONCLUSION AND FUTURE WORK
Stack Overflow is one of the largest question-answer sites for the programmers and developers. We endeavored to bring insight into the web framework related question in Stack Overflow. We extracted bodies from questions of Laravel and Django and used topic modeling to find the topics. We ranked the topic according to popularity and difficulty and determined the common topics between these two. We found that the most popular topics in Laravel are installation, documentation, general issues, MVC basic, database, session, syntax, date-time, form. The popular topics in Django are encoding, installation, server, admin, Cross-Site-Request-Forgery, migration, general issues, app, and view. We found that the topics in two frameworks are about 50% similar and both frameworks have 50% of the topics as their unique topics. In this way, we made a comparison between these two frameworks that would help the developers to further better their product and the developer community will also be helped through establishing a statistical way to find what web developers are talking about. In future, we want to conduct an empirical study involving developers from industry as a complementary of this study. Both Laravel and Django are an open-source framework, and their source code is available on Github for feedback, bug report, etc. We want to analyze with Github statistic of the frameworks' repositories to find more about what the community is talking and contributing to these frame-works. We want to extend our research to other frameworks. Determining these frameworks' issues will enable us to conduct a comparative analysis, and we would be able to establish a list of common issues comprising almost all of the web frameworks. We would also like to conduct a study which will predict the activity level of the frameworks in future, e.g., how many users will keep using a framework or switch to others. The impact of the version change on the users can also be a significant study in this area.
